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Background: Rapid physical and emotional growth occurs during youth. Adolescence is one of the most important
periods for adapting to body change and establishing an ideal body image. Body change is an important and
sensitive concern for adolescents, and the values and self-conception established at this time affect various aspects
of the entire life. This study aimed to investigate the prevalence and trends of weight misperception among
adolescents in Korea.
Methods: We analyzed raw data from the 2011 Korea Youth Risk Behaviour Web-based Survey-VII (KYRBWS-VII), in
which 73,474 adolescents from the middle-school first grade to the high-school third grade (aged 12–18) participated.
For the multivariate logistic regression model, the dependent variable was existence of misperception (yes/no) and
independent variables were sociodemographic factors.
Results: We found that the prevalence of weight misperception was 49.3% (overestimation, 23.7%; underestimation,
25.6%). Among male students, 65.0% underestimated their weight, whereas 62.2% of female students overestimated
their weight. Multivariate logistic regression analysis revealed that gender (OR = 1.254; 95% CI = 1.214–1.294; p < 0.001)
and socioeconomic status (OR = 1.173; 95% CI = 1.121–1.228; p < 0.001) were significantly associated with weight
misperception. Compared with overweight/obese adolescents, adolescents whose BMI-based body weight was
underweight or normal showed 2.386-times higher (OR = 2.386; 95% CI = 2.045–2.783, p < 0.001) and 32.804-times
higher (OR = 32.804; 95% CI = 29.829–36.077, p < 0.001) body shape misperception, respectively.
Conclusions: An effective obesity intervention program for adolescents must reflect and monitor body shape
perception as well as BMI, and should include subjects who overestimate as well as underestimate their weight.
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Rapid physical and emotional growth occurs during youth.
Adolescence is one of the most important periods for
adapting to body change and establishing an ideal body
image. Body change is an important and sensitive concern
for adolescents, and the values and self-conception
established at this time affect various aspects of the
entire life [1,2].
People tend to regard low weight as normal and prefer
a thin body type [1]. Dissatisfaction with one’s body shape
and extreme dieting have become common because the
trend in public opinion and mass media is to lay emphasis
on slimness and appearance [3-5]. Under this influence,* Correspondence: wowso@swu.ac.kr
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unless otherwise stated.an adolescent whose ego is not established recognizes a
thin body shape as the standard of beauty, and this atti-
tude distorts the perception of and increases dissatisfac-
tion with their body shape [6], causing bad eating habits
and excessive reduction in body weight [3,7-9].
Misperception of the ideal body shape threatens the
physical and mental health of adolescents during growth.
Obese, normal, and even underweight individuals may
try immoderate weight control measures and experience
depression [8,10-14] that extends even into the early adult
period [15]. Misperception of body shape is therefore a
serious public health problem and negatively affects the
future as well as present physical and mental health in
adolescents.
Known differences exist between male and female stu-
dents in perception of body shape. While female studentstd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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underestimate their weight [1,14,16-23]. Female students
also have more interest in body weight [7,18] and control
their body weight more aggressively than do male students
[3,17,19,24]. Furthermore, male students tend to under-
estimate their body weight even though their weight is
normal, because they have more interest in increasing
muscle mass [25].
In Western countries, many studies have been con-
ducted on current attitudes and sociodemographic factors
that contribute to misperception of body shape in order to
provide a basis for effective adolescent weight control pro-
grams [9,18,26-29]. However, Korean studies on misper-
ception of body shape in adolescents examined mainly the
relationship between perception of body shape and eating
habits, self-esteem, and depression [1,14,20,30-35], ignor-
ing factors affecting discordance. The adolescents who
regarded their body shape as normal or thin even though
they were overweight or obese had a lower participation
rate in weight control programs, because they lacked the
need of weight control [18,36]. Nevertheless, subjects in
most domestic studies were overweight/obese adolescents;
adolescents who underestimated their weight were rarely
included. It was also difficult to generalize the findings be-
cause most domestic studies included adolescents living in
a single specific region [1,20,30,34].
The present study aimed to identify the factors affecting
misperception of body shape in adolescents underesti-
mating and overestimating their body weight and to pro-
vide evidence for future obesity-management policies and
interventions. Specifically, we addressed (1) the present
condition of misperception by comparing perception of
body shape and weight status, and (2) sociodemographic
characteristics affecting discordance between perception




This study is a secondary analysis of raw data from The 7th
Korea Youth Risk Behavior web-based Survey (KYRBWS-
VII), conducted in 2011 by the Korea Centers for Dis-
ease Control and Prevention in middle and high schools
throughout the country.
Original data & samples
The KYRBWS-VII is self-reported anonymous online sur-
vey conducted by the Ministry Of Education, Science And
Technology, Ministry Of Health And Welfare, and Korea
Centers For Disease Control And Prevention. This survey
was conducted for students from first grade in middle
school (7th) to third grade in high school (12th) (aged 12–
18 years) in order to assess the health behavior of Korean
adolescents. The subjects of KYRBWS-VII were 79,202middle and high school students registered in 800 schools
in April 2010; subjects were selected through stratifica-
tion, allocation, and extraction sampling. Of these, 75,643
(95.5%) completed this study. An additional 2,169 stu-
dents who did not provide weight and height information
were excluded, leaving a total of 73,474 students in the
final analysis.
Measurements
The KYRBWS-VII consisted of 99 indicators in 14 do-
mains, including smoking, drinking, obesity and weight
control, eating habits, and physical activity. The items and
indicators were proposed by an advisory committee in
each area, based on domestic and foreign data.
The following variables were evaluated. General char-
acteristics of subjects included gender, class, region, resi-
dential type, and socioeconomic status (SES). Class was
divided into middle and high school categories, and re-
gion was divided into district, rural city, and metro city
categories. Residential type was divided into living with
family and other categories, and socioeconomic status was
divided into low, middle, and high categories.
Subjective body shape perception (BSP) was assessed
using the response to the following question: “How do
you think your body shape is?” In the underweight group,
the responses were “very thin” and “slightly thin”; in the
normal weight group, “normal”; and in the overweight/
obesity group, “slightly fat” and “very fat.” Self-reported
height and weight were used to calculate body mass index
(BMI). BMI was classified using the 2007 Korea growth
chart for children and adolescents. Subjects below the 5th
percentile in each age group were included in the under-
weight group. Subjects between the 5th and 84th percent-
ile in each age group were included in the normal weight
group, and subjects above the 85th percentile in each age
group were included in the overweight/obesity group [37].
Misperception of body shape was classified as concordant
when weight status according to BMI agreed with subject-
ive BSP and discordant when it disagreed. For the multi-
variate logistic regression model, the dependent variable
was existence of misperception (yes/no) and independent
variables were sociodemographic factors.
Data collection
KYRBWS-VII was conducted for 45–50 minutes during
class in the computer room at Internet-enabled schools.
A teacher assigned students to a computer and docu-
mented student visits to the home page using an assigned
id number. Ethical approval was not required because the
survey did not collect private information such as name,
school, address, phone number, social security number,
and presence of any disease. Furthermore, all study pro-
cedures were approved by the Ministry Of Education,
Science And Technology; Ministry Of Health And Welfare;
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Statistical methods
Differences in the misperception rate of body shape were
calculated on the basis of general characteristics, and the
chi-square test was used to analyze resulting frequency
data. Multivariate logistic regression analysis was used to
identify factors affecting misperception of body shape. Data
analysis was performed using SPSS Complex Sample™ ver-
sion 18.0 (SPSS, Chicago, IL, USA).
Results
General characteristics of the subjects
The distributions of female students, middle school stu-
dents, and those living in metro cities were 50.0%, 50.9%,
and 45.9% respectively. The distributions of adolescents liv-
ing with family and those with a SES of “middle”, which is






















Right weight 25,116 (34.2)
Overweight/obese 27,319 (37.2)
BMI based weight status
Underweight 2,947 (4.0)
Normal weight 59,943 (81.6)
Overweight/obese 10,584 (14.4)
Total 73,474 (100.0)The distributions of adolescents who regarded their weight
as normal, overweight/obese, and underweight were 34.2%,
37.2%, and 28.6%, respectively. The distributions of ado-
lescents who were normal weight, overweight/obese, and
underweight according to BMI were 81.6%, 14.4%, and
4.0%, respectively (Table 1).
Misperception rate of body shape
The comparison between self-recognized and BMI-based
weight status is summarized in Table 2. Table 3 shows the
comparison of self-recognized weight status with BMI-
based weight status according to sociodemographic charac-
teristics. Misperception rate was significantly higher in male
subjects (51.1%) than in female subjects (47.5%) (p < 0.001)
and in high school students (50.0%) than in middle school
students (48.6%) (p < 0.001). Female high school students
had a significantly higher misperception rate (48.5%) than
middle school students (46.5%) (p < 0.001). However, male
students did not show any significant difference (p = 0.070).f weight perception within each BMI-based weight status
Male Female
n (%) n (%)
- - - -
- - - -
19,007 (51.7) 18,418 (50.2)
17,748 (48.3) 18,301 (49.8)
4,930 (13.4) 4,571 (12.4)
14,825 (40.3) 15,411 (42.0)
17,000 (46.3) 16,737 (45.6)
34,947 (95.1) 35,058 (95.5)
1,808 (4.9) 1,661 (4.5)
12,184 (33.1) 9,583 (26.1)
16,535 (45.0) 18,447 (50.2)
8,036 (21.9) 8,689 (23.7)
13,283 (36.1) 7,756 (21.1)
11,601 (31.6) 13,515 (36.8)
11,871 (32.3) 15,448 (42.1)
1,431 (3.9) 1,516 (4.1)
29,650 (80.7) 30,293 (82.5)
5,674 (15.4) 4,910 (13.4)
36,755 (100.0) 36,719 (100.0)
Table 2 Distribution of weight perception according to each BMI based weight status (unit: n, %)
BMI based weight status Weight perception Total
Underweight Normal weight Overweight/obese
Total
Underweight 2,662 (90.3) 230 (7.8) 55 (1.9) 2,947 (100.0)
Normal weight 18,335 (30.6) 24,469 (40.8) 17,139 (28.6) 59,943 (100.0)
Overweight/obese 42 (0.4) 417 (3.9) 10,125 (95.7) 10,584 (100.0)
Male
Underweight 1,323 (92.5) 90 (6.3) 18 (1.3) 1,431 (100.0)
Normal weight 11,925 (40.2) 11,258 (38.0) 6,467 (21.8) 29,650 (100.0)
Overweight/obese 35 (0.6) 253 (4.5) 5,386 (94.9) 5,674 (100.0)
Female
Underweight 1,339 (88.3) 140 (9.2) 37 (2.4) 1,516 (100.0)
Normal weight 6,410 (21.2) 13,211 (43.6) 10,672 (35.2) 30,293 (100.0)
Overweight/obese 7 (0.1) 164 (3.3) 4,739 (96.5) 4,910 (100.0)
Table 3 Percentage distribution of concordant versus discordant weight perception (unit: %)
Classification Total Male Female
Weight perception χ2 (p) Weight perception χ2 (p) Weight perception χ2 (p)
Concordant Discordant Concordant Discordant Concordant Discordant
Gender
Male 48.9 51.1 97.811 - - - -
Female 52.5 47.5 (<0.001) - - - -
School
Middle 51.4 48.6 14.519 49.3 50.7 3.284 53.5 46.5 14.434
High 50.0 50.0 (<0.001) 48.4 51.6 (0.070) 51.5 48.5 (<0.001)
Region
Rural 51.0 49.0 2.021 48.4 51.6 8.091 53.8 46.2 4.232
City 50.4 49.6 (0.364) 48.1 51.9 (0.018) 52.6 47.4 (0.121)
Metro city 50.9 49.1 49.7 50.3 52.1 47.9
Living with family
Yes 50.7 49.3 0.310 48.9 51.1 0.783 52.5 47.5 0.050
No 50.2 49.8 (0.578) 47.9 52.1 (0.390) 52.8 47.2 (0.823)
SES (Socioeconomic status)
High 50.4 49.6 52.495 49.4 50.6 14.010 51.8 48.2 45.367
Middle 51.9 48.1 (<0.001) 49.4 50.6 (<0.001) 54.1 45.9 (<0.001)
Low 48.5 51.5 47.0 53.0 49.9 50.1
BMI-based weight status
Underweight 90.3 9.7 12753.171 92.5 7.5 7313.878 88.3 11.7 5555.263
Normal 40.8 59.2 (<0.001) 38.0 62.0 (<0.001) 43.6 56.4 (<0.001)
Overweight/obese 95.7 4.3 94.9 5.1 96.5 3.5
Total 50.7 49.3 48.9 51.1 52.5 47.5
Concordant, discordant (overweight, underweight).
Tested by chi-square analysis.
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BMI-based weight status as adolescents with low SES
(51.5%) (p < 0.001) and BMI-based normal weight (59.2%)
(p < 0.001) had a higher misconception than did adoles-
cents in other groups.
Table 4 shows the results of misperception of body
shape by overestimation vs. underestimation. Male students
showed significantly higher underestimation (65.0%), and
female students showed significantly higher overestimation
(62.2%) (p < 0.001). Middle school students showed signifi-
cantly higher underestimation (55.7%), and high school
students showed significantly higher overestimation (51.9%)
(p < 0.001). The type of discordance was significantly re-
lated to SES and BMI-based weight status as adolescents
in the low SES group (52.5%) (p < 0.001) and BMI-based
underweight group (100.0%) (p < 0.001) had higher over-
estimation than that of the other groups.
Factors affecting misperception of body shape
Gender, SES, and BMI-based weight status affected mis-
perception of body shape across all groups. Misperception
of body shape was 1.254-times higher in male subjects
(95% CI = 1.214–1.294, p < 0.001) and 1.173-times higher
in adolescents with high socioeconomic status (95% CI =
1.121–1.228, p < 0.001). Compared with overweight/obese
adolescents, adolescents whose BMI-based body weight
was underweight or normal showed 2.386-times higher
(95% CI = 2.045–2.783, p < 0.001) and 32.804-times higher
(95% CI = 29.829–36.077, p < 0.001) body shape misper-
ception, respectively.
Female high school students showed 1.062-times higher
misperception than their middle school counterparts (95%
CI = 1.014–1.111; p = 0.010). The remaining results were
similar with those from the total adolescent population
(Table 5).
Discussion
The perception of body weight by adolescents affects eat-
ing habits, eating behavior, and weight control [9]. Misper-
ception of body shape is important because it negatively
affects future as well as present physical and mental health,
such as occurrence of depression in young adulthood
[8,10-15]. This study examined sociodemographic factors
affecting misperception of body shape in Korean adoles-
cents using data from the entire country, and attempted to
provide basic information for future policies and education
on adolescent obesity.
Only 50.7% of adolescents in our study correctly
recognized their body weight. This value was lower
than the 56.7–77.7% reported in other domestic studies
[1,14,20] and the 70.1–77.7% suggested by studies from
Western countries such as the United States and Australia
[17,18,36,38]. Differences in subject characteristics, includ-
ing height and weight, may account for these disparateresults. Generally, in surveys including height and weight,
BMI tends to be lower than the actual value because people
report greater height and lower weight [18,39]. Thus, in
a study using the survey, the accuracy of weight percep-
tion is lowered by large difference between actual BMI
and weight perception; therefore, the study using the
survey would have lower accuracy of weight perception
than that of other studies using actual measurements.
Compared with American, Chinese, and Japanese adoles-
cents, Korean adolescents are more sensitive to appea-
rance, have more interest in weight control, and exhibit
more weight-related behavior [40].
This result indicated that because of different cultural
pressures, Korean adolescents are facing social environ-
ments that could predispose them to higher rates of weight
misconception. Furthermore, well-designed studies are ne-
cessary to solve this issue in Korean adolescents. It is also
interesting that compared with Western students, Eastern
students had a higher misperception of body shape. Zhang
et al. [26] reported that compared to American adoles-
cents, adolescents in Hong Kong, Macau, and Taipei had a
higher rate of body shape misperception, and that the per-
ception of body shape is affected by sociocultural factors
such as region and race [17,18,26,41-43]. Additional stud-
ies are required to include Korean adolescents as well as
Western students from the Americas and Europe.
Our findings that male students tend to underestimate
their body weight and female students tend to overestimate
their body weight are consistent with findings of previous
studies [1,14,16-23]. While 29.5% of female students over-
estimated their weight, only 19.7% underestimated their
weight. Overestimation promotes weight control by caus-
ing dissatisfaction with body shape [3,6-9,44]. However, it
tends to quickly reduce body weight by unhealthy weight
control behavior such as drug usage, fasting, smoking, and
single-food diets [3,7,18,35,45]. Previous studies showed
that 13.5–22.9% of Korean adolescents trying to control
body weight showed unhealthy weight control behavior,
a higher level than that found in China, the Americas,
and Japan [39,40]. This suggests that intensive ma-
nagement is required for adolescents who over-
estimate their weight.
In contrast, male students showed higher rate of under-
estimation (33.2%) compared with overestimation (17.9%).
This rate is higher than the 9.8% reported by Park in
American adolescents [18]. Previous studies on perception
of body shape focused on adolescents overestimating their
weight [1,8,21,28,36]. The present study suggests that
adolescents underestimating their body weight also require
attention and study. Weight control is motivated by self-
perception of body shape and not true weight [3]; these
adolescents have lower motivation, resulting in many
problems such as ineffectiveness of preventive interven-
tions for obesity and eating disorder behaviors [6,18].
Table 4 Percentage distribution of overestimation and underestimation in discordant weight perception (unit: %)
Classification Total Male Female
Weight perception χ2 (p) Weight perception χ2 (p) Weight perception χ2 (p)
Overestimation Underestimation Overestimation Underestimation Overestimation Underestimation
Gender
Male 35.0 65.0 2688.990 - - - -
Female 62.2 37.8 (<0.001) - - - -
School
Middle 44.3 55.7 210.612 35.2 64.8 0.218 54.6 45.4 416.070
High 51.9 48.1 (<0.001) 34.8 65.2 (0.641) 69.6 30.4 (<0.001)
Region
Rural 46.7 53.3 4.497 34.4 65.6 2.980 61.5 38.5 1.178
City 48.2 51.8 (0.100) 34.5 65.5 (0.225) 62.7 37.3 (0.555)
Metro city 48.4 51.6 35.7 64.3 62.0 38.0
Living with family
Yes 48.1 51.9 0.046 35.1 64.9 2.305 62.1 37.9 5.119
No 47.9 52.1 (0.830) 32.7 67.3 (0.129) 66.1 33.9 (0.024)
SES
High 43.6 56.4 157.650 35.0 65.0 2.194 55.0 45.0 181.041
Middle 48.8 51.2 (<0.001) 34.5 65.5 (0.334) 62.8 37.2 (<0.001)
Low 52.5 47.5 35.9 64.1 68.7 31.3
BMI-based weight status
Underweight 100.0 0.0 733.550 100.0 0.0 355.880 100.0 0.0 389.658
Normal 48.3 51.7 (<0.001) 35.2 64.8 (<0.001) 62.5 37.5 (<0.001)
Overweight/obese 0.0 100.0 0.0 100.0 0.0 100.0
Total 48.1 51.9 35.0 65.0 62.2 37.8




















Table 5 Multivariate logistic analysis of factors affecting misperception of weight
Classification Total Male Female
OR 95% CI p OR 95% CI p OR 95% CI p
Gender
Female 1.000
Male 1.254 1.214-1.294 <0.001
School
Middle 1.000 1.000 1.000
High 1.026 0.993-1.060 0.122 0.958 0.940-1.032 0.529 1.062 1.014-1.111 0.010
Region
City 1.000 1.000 1.000
Rural 0.979 0.930-1.030 0.416 0.974 0.906-1.047 0.470 0.985 0.916-1.060 0.691
Metro city 0.980 0.947-1.014 0.249 0.958 0.912-1.006 0.087 1.001 0.954-1.050 0.981
Living with family
Yes 1.000 1.000 1.000
No 1.070 0.992-1.154 0.080 1.074 0.966-1.193 0.186 1.063 0.953-1.186 0.271
SES
High 1.000 1.000 1.000
Middle 0.983 0.903-1.073 0.724 0.973 0.923-1.025 0.304 0.090 0.862-0.959 <0.001
Low 1.173 1.121-1.228 <0.001 1.125 1.055-1.200 <0.001 1.221 1.144-1.302 <0.001
BMI-based weight status
Overweight/obese 1.000 1.000 1.000
Underweight 2.386 2.045-2.783 <0.001 1.519 1.208-1.911 <0.001 3.692 2.965-4.596 <0.001
Normal 32.804 29.829-36.077 <0.001 30.634 27.146-34.571 <0.001 36.640 31.396-42.760 <0.001
OR = Odds ratio; CI = Confidence interval.
Tested by multivariate logistic regression analysis.
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misperception. Interestingly, adolescents who had a normal
weight had a higher misperception rate than did over-
weight/obese adolescents. The misperception rate was 32.8-
times higher in normal weight students compared with
obese students, implying that normal weight students as
well as obese students should be considered in weight con-
trol programs.
Future obesity intervention programs should include
normal-weight adolescents having different subjective per-
ceptions of body shape. In addition, obesity policies for
adolescents should include monitoring the subjective per-
ception of body shape as well as actual BMI.
The lower the SES, the higher is the misperception of
body shape in adolescents. This suggests that adolescents
at a lower SES level should be the subjects of obesity pro-
grams, because the obesity rate is high in this group [25].
Class does not affect discordance in total student analysis,
but female high school students showed higher misper-
ception than their middle school counterparts. This result
corresponds to results of previous studies [18,30]. High
school female students show a higher diet stress than do
middle school females [46]. This is thought to represent
higher interest in body shape in high school students,because they have a shorter time for adjusting to social in-
teractions such as finding employment or entering a uni-
versity/college.
This study has several limitations. First, we could de-
termine interrelationships alone and not cause and effect
because this was a retrospective and cross-sectional study.
Second, the height and weight were self-reported, which
limits accuracy. In general, compared with male students,
female students tend to report lower height and weight
than the actual value [47]. This tendency may account for
the different results between male and female students.
However, studies based on large samples actually use self-
reported height and weight; furthermore, actual height
and weight were assumed to be recorded as this study also
was a self-reported survey performed using a computer.
In addition, a previous study suggested that little discrep-
ancy was found between self-reported and measured BMI
in Asian adolescents [48]. Nevertheless, in future large
studies, height and weight should be directly measured to
improve assessment of weight perception. Third, factors
affecting misperception of weight were limited to sociode-
mographic variables, limiting the evaluation of overall fac-
tors. Future studies should include physical and mental
variables. In spite of these limitations, the findings of this
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entire Korean adolescent population were investigated for
the first time, and the discordance between perception of
body shape and actual weight was determined by examin-
ing both overestimation and underestimation. In addition,
the results of this study can facilitate selection of subjects
for adolescent obesity programs by proposing that both
BMI-based weight status and subjective perception of body
shape should be monitored and reflected.
Conclusions
In conclusion, 50.7% of Korean adolescents correctly recog-
nized their body shape, while 33.2% of male students un-
derestimated and 29.6% of female students overestimated
their weight. In the overall analysis of adolescents, gender,
socioeconomic status, and BMI-based weight status af-
fected misperception of body shape. Class was an additional
factor in case of female students. An effective obesity pro-
gram should monitor and reflect both BMI-based weight
status and subjective perception of body shape in adoles-
cents who underestimate or overestimate their weight.
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